Introduction
Universities are increasingly expected to play an important role in regional development and innovation (Charles, 2006; Chatterton & Goddard, 2000) . One of the reasons for the development of this role is the growing importance of knowledge in today's economy (Grant, 1996; Malmberg & Maskell, 2002) . There is a dual role in this for universities; although universities can help firms directly by collaborating and supplying knowledge, the main university mission is the training of a high skilled labour force, which enables organizations to process and utilize knowledge, and thereby compete in the knowledge-based economy (Charles, 2006; Etzkowitz & Leydesdorff, 1995) .
In the 20 th century the world has seen a rapid growth in the number of universities, and by the mid of the century the majority of the larger cities, often located in the more central regions, were hosting a university (Perkin, 2007) . This development led to an increasing gap in university attendance between the peripheral and central regions due to commuting distances (Frenette, 2004; Looker & Andres, 2001) .
Furthermore, many of the youngster that moved to other regions for their study, did not return afterwards (Faggian & Mccann, 2009; Groen, 2004) .
Both these developments led to a thin labour market for graduates in peripheral regions; and limited thereby the local companies' access to high skilled labour (Tödtling & Trippl, 2005) . Given the importance of this labour to compete in the knowledge-based economy, peripheral regions faced difficulties in maintaining and developing industries in their region. To address this particular issue, policymakers, often encouraged by local lobby initiatives, used the establishment of a university as instrument to take away this barrier to economic development. In the years afterwards, these regions experienced an increased university attendance (Charles, 2016; Frenette, 2009) , and over the first decades most new universities experience rapid growth rates. However, just having a university as fast-growing supplier of graduates in the region is not sufficient, since it can also turn out to be a cathedral in the dessert, from where people obtain their degree and move away due to lack of industry demand for their skills. Furthermore, graduates can feel forced in this situation to take a job below their skill level, leading both to lower wages compared
The impact of the establishment of a university in a peripheral region on the local labour market for graduates 5 Gerwin Evers to their peers in other regions and reduced public returns on the investments in university education (Seamus McGuinness, 2006) . Previous studies at graduate labour markets have given us some insights in possible dynamics, but have left this particular issue merely untouched. To date there are just a few studies around this issue, but data constraints allow these studies only to assess mobility at one point in time (Faggian & Mccann, 2009; Saarivirta & Consoli, 2014) . Given the importance that university establishments have as instrument to revitalize peripheral regions, we see the need to explore these dynamics in more detail, by providing an answer to the following question:
What impact does the establishment of a university in a peripheral region has on the local labour market for graduates?
This investigation takes the form of a quantitative case study at the establishment of Aalborg University (from now on AAU) in 1974 in the North Denmark region. The availability of the micro-level data from all graduates in Denmark provides the opportunity to conduct a detailed and complete analysis of the graduate labour market dynamics around the establishment of Aalborg University. This study adds to the ongoing academic discussion about the role that universities can play in regional development and innovation, while offering at the same time insights about the impact of a new university that offers new avenues for policy development. The following sections address subsequently the theory, methodology and the empirical results. The paper ends with a discussion and conclusion.
Literature Review
Universities have always fulfilled a role as educational institution. Although there is a variety of institutions that train people for the labour market, universities distinguish themselves by equipping their graduates with a unique set of capabilities focused on the incorporation and application of (relatively new) knowledge of a particular domain 1 . There has been a growing consensus that human capital plays an important 1 We could also argue that students who are more theoretically oriented opt for university education and universities are just claiming credit for this selection bias. Anyway, for companies a university degree signals the presence of these skills
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This makes it crucial for firms to have access to a labour market on which they can acquire employees with these skills. However, there are interregional differences in the composition of the supply-side of the labour market, and university graduates in particular tend to cluster in the more urbanized regions. This is mainly due to that youngster move to other regions for studying and do not return afterwards (Faggian, McCann, & Sheppard, 2007) , partly because of accumulated social capital in their new home region increases the opportunity costs for moving back to their home region. Furthermore, career possibilities tend to play a significant role in migration decisions, and the thin labour market characterizing peripheral regions makes these regions less attractive for graduates, since it is not just about finding the first job, but also determines future career paths (King et al., 2016; Tödtling & Trippl, 2005) .
Hereby, peripheral regions without a university experienced a limited supply of graduates to the local labour market, limiting the ability of their knowledge-intensive companies to hire graduates. This process had all the characteristics of a vicious cycle, since few graduates meant little development of the local company base and a growing gap with the central regions, making the region even less attractive for the next cohorts of graduates. Regional stakeholders fearing that this would determinate the long-term fate of their region, started lobbying for the establishment of university (campus) in their region to stop this process. In the cases in which the stakeholders succeeded, the establishment of a university led to an increased university attendance among local youth (Frenette, 2009) , and it also reduced the barrier for people at a later age to obtain a university degree (Charles, 2016) .
In the decades that follow, young universities tend to display a rapid growth in student numbers, leading to an increased number of graduates available for the regional labour market. Although the wide availability of talent for the local companies was one of the motives for establishing a university, it is uncertain
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On the one hand, in most peripheral regions firms were experiencing a labour market shortage for highly skilled human capital prior to the establishment of the university (Tödtling & Trippl, 2005) , which would suggest a good labour market position for the graduates coming from the new university. On the other hand, the new educational institution lacks track record and firms have little indication of the quality of the education. Therefore, although the presence of a university provides many home-grown graduates, firms might still prefer to hire graduates from the universities with a better reputation. However, in most cases new established universities build on preceding educational institutions in the regions, which might
give them some regional legitimacy from the start. Nevertheless, regions need to increase the local demand for graduates in order to reap the benefits of the fastgrowing university. However, knowledge intensification and economic development of regions are gradual long-term processes (Maskell & Malmberg, 1999) .
The processes described above all influence either the demand or supply on the graduate labour market. To resolve occurring mismatches, labour economists present wage and labour mobility as instruments to bridge the gap between demand and supply. Intra-regional inter-sectoral wage differences in Denmark will be rather limited due to high prevalence of national collective bargaining agreements in Denmark (Due, Madsen, Jensen, & Petersen, 1994) . However, by lack of industry demand for graduate skills, graduates could decide to find employment in jobs that do not require university skills. By opting for a job for which they are overeducated, they are most likely to receive a wage that is lower than that of their peers that are able to find an employment that matches their skill level (McGuinness, 2006) . Hereby, intra-regional wage differences could even occur in labour markets controlled by collective bargaining agreements.
The second mechanism, mobility is expected to be even more indicative for labour market mismatches. Graduates are in general more mobile, in particular students who have shown mobility in the past, are more likely to move again (Faggian & Mccann, 2009 ). Therefore, when graduates enter a labour market on which there is
The impact of the establishment of a university in a peripheral region on the local labour market for graduates 8 Gerwin Evers insufficient demand for their skills, they might rather prefer to find employment in other regions than to enter a position for which they are overeducated. Hereby the mobility of graduates gives insight in whether there is enough industry demand in the region for graduates, since low mobility among graduates signals an unmet demand, but graduates leaving the region is indicative for an oversupply of graduates. Although that students moving out does not necessarily needs to be described as a brain-drain (Venhorst, Van Dijk, & Van Wissen, 2010) , it is important for the local economy to acquire a significant part of them for the local labour market to support the development of the local industry.
In a study at young rural universities in Finland that are founded as part of new Finish and a lower educated workforce. Nevertheless, the region hosted at that time several technical higher education institutions that formed together the foundation for the new university. This meant that the university did not need to start from scratch and could benefit from the existing legitimacy in the region (Aalborg University, n.d.-a; Nilsson, 2006; Plenge, 2014) .
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The change to a university status led to a sharp increase in student numbers from 1,635 in 1974 to a quadrupled number in 1990 (Aalborg University, n.d.-b).
Nowadays, the AAU is the fourth university of Denmark based on the number of fulltime students (20,506 in 2016) , and spreads among three cities, although with a strong concentration on the Aalborg campus which hosts around eighty percent of the students. The university has five faculties (Humanities, Social Sciences, the Technical Faculty of IT and Design, Engineering and Science, Medicine) from which the Faculty of Social Sciences with 6,212 students is the largest. However, the heritage of the preceding higher education institutions is still visible in the strong technical character of the university (between 39% or 48% of the students are enrolled at one of the technical faculties, depending on whether the Faculty of Medicine is included (Aalborg University, n.d.-c)).
Data, variables and analyses
In order to study the wage and mobility dynamics on the graduate labour market after the establishment of the university, register data from the Danish Integrated For the wage analyses, we conduct an intra-regional comparison of the average hourly wage of all university graduates ten years after graduation. The regions of interest are for this purpose the four most urbanized labour market areas, which are proposed by Andersen (2000) The time span of ten years is chosen, since most employees experience the majority of their wage growth within the first years of their employment (McCue, 1996) , allowing after ten years a comparison that is more indicative for the whole career.
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Empirical results
In 1982 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 The intra-regional similarities in wage development are most likely mainly due to the collective bargaining agreements in place that are negotiated on the national level, and therefore not indicative for intra-regional differences in graduate labour market mismatches. However, the limited wage difference still indicates that graduates from Aalborg University are not forced to apply for jobs for which they are overeducated. 1972 1975 1978 1981 1984 1987 1990 1993 1996 Hourly displays the retention rates of AAU graduates, distinguishing again local from incoming graduates. Both groups experience high retention rates for the early cohorts, which could be due to either a strong unmet industry demand prior to the establishment of the university, or by the university hiring their own graduates as staff to accommodate the very rapid growth of the early years. However, over time a more stable pattern emerges, with a slightly increasing retention for the local graduates and a slight decline for the incoming graduates. Overall, in the context of rapid growing graduate numbers, these stabilizing retention rates are indicating an increasing absorbance of graduates.
Although Figure 3 showed that the region around Aalborg increased its absorbance of graduates, it could be that the other regions are also increasing their uptake of graduates, and thereby still increase the gap with the Aalborg labour market region. 1977 1980 1983 1986 1989 1992 1995 1998 The impact of the establishment of a university in a peripheral region on the local labour market for graduates 13 Gerwin Evers
To study this, Figure 4 displays Nevertheless, if we look at a relative percentage growth rates, Aalborg more than quadrupled their share of graduates and is displaying a significantly higher relative growth than the other regions.
Discussion
Although knowledge intensification and economic development of regions are gradual long-term processes (Maskell & Malmberg, 1999) , the case of Aalborg University has shown that the development of the local demand for graduates can keep pace with the rapid development of a new established university in the region.
Over the studied period, a substantial increase in the share of graduates in the Aalborg labour market region becomes visible, which is nevertheless slightly lagging behind the absolute growth percentages of the Copenhagen and Aarhus labour market regions. This is in line with Berry & Glaeser (2005) who found that regions with higher human capital levels show a larger subsequent absolute growth in people with university degrees. However, the intra-regional absolute growth differences are small in our case, and the Aalborg outperforms the other regions when the relative growth of the share of university graduates in the workforce is assessed.
From the limited number of studies at graduate mobility of young universities we obtain a mixed view. Faggian & Mccann (2009) 1982 1985 1988 1991 1994 1997 2000 2003 2006 which is due to that their establishment is linked to the support of local stakeholders who not only were convinced that their region needed a university, but also indicative for a substantial critical mass of industry demand in the region. However, the universities in the study of Saarivirta & Consoli (2014) are established as part of a new national science and technology policy, in considerable smaller towns, lacking the critical mass of industry for making it an attractive place for a new graduate to start their career. That these initial differences can have long term consequences in the development of universities has been shown in for the cases of i.a. Tampere, Turku and Aalborg (Bruun, 2004; Guerrero & Evers, 2018; Kautonen, Koski, & Schienstock, 2004) . In their case study at the role of Aalborg University in the regional development of the surrounding region, Guerrero & Evers (2018) showed that the AAU fulfilled a co-evolving role with the emerging ICT cluster in the region, by conducting both research in the area and increasing their degree offerings related to the sector. Admitting that the university cannot take all credit for the emergence of the cluster, it is without doubt that the AAU by supplying thousands of graduates with skills relevant to the ICT industry has played an important role in this process.
Although this paper focuses on the impact in the region around Aalborg, the contribution of the university goes further than that. Our study has shown that the AAU increased continually their intake of students from outside the region, from whom a growing majority moved after their graduation to other regions in Denmark.
Hereby the AAU, who was originally mainly deployed as instrument for regional development, has developed a role as important supplier of graduates to other regions. In this, the growing outward migration of graduates that originated from
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Notwithstanding the insight provided in the Aalborg labour market region dynamics, we acknowledge that this study is primarily focused on the impact in the urbanized areas. For further studies, it would be interesting to see how these dynamics play out in the more rural areas. Nevertheless, this study by including two-thirds of the Danish workforce gives a quite holistic picture of the dynamics that are taking place.
While this study focuses on the core labour dynamics around the establishment of Aalborg University, we acknowledge that this establishment might also affect the labour market dynamics of the other universities in Denmark. Prior to the establishment of Aalborg University, the people from Aalborg that wanted to obtain a university degree were forced to move to other regions, and a share of them returned afterwards. It is quite likely that a significant part of this latter returning group now opts for a study in Aalborg, while this might be less the case for students that were less committed to the region. This might result that the share of youngster that move to other cities to study and subsequently return is dropping, due to the selection effect that 'potentially returnees' already were more likely to opt for studying in Aalborg. Further studies into these dynamics could provide some more context to the findings of our study. However, since the development of the overall share of university graduates on the Aalborg labour market has been promising compared to the other regions, we know that these effects will not cancel the findings of this study out.
Finally, this study looks at an aggregate level into both wage and the mobility dynamics. Although we consider this the appropriate level for the focus of our study, we recognize that there are differences between study programmes. Therefore, for further studies on this topic it would be worthwhile to explore how the growth of particular study programmes co-occurs with the development of the sectors in which the majority of their graduates find employment.
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Conclusion
The purpose of this paper was to look into the impact of the establishment of a university in a peripheral region on the local labour market for graduates. Our analysis has shown that the establishment of the AAU has introduced a fast-growing supplier of highly educated graduates in the Aalborg labour market region. Although the wage analysis indicated some slight differences in the intra-regional graduate wages, they are negligible when taking the costs of living into consideration.
Furthermore, the retention rates of both local and incoming graduates have been stable over the last few decades, which implies in a context of fast rising graduate numbers an increasing absorbance of graduates by the local labour market. Over time, this development resulted in an increased share of graduates in the workforce of the Aalborg labour market, whose relative growth outpaces that of the other main urbanized labour markets in Denmark. Therefore, we can conclude that the labour market effects are limited, and that the economy of a peripheral economy can adapt and benefit from the establishment of a university. Nevertheless, we stress that this is not instrument applicable to all regions, since local critical mass and regional embeddedness are required to make the region absorb substantial number of graduates and benefit from the university.
With this paper, we did an effort to add to the limited available literature on the impact of university establishments on the labour market for graduates. Our study has shown that universities can be useful instruments for regional transformation, but acknowledge that local circumstances play an important role in determining the outcome. For practical application it is worth to realize that these university establishments are not something from the past, but nowadays are still applied by regional policymakers in the Western world, who could draw some lessons from this study.
